2087445 Marine Paint This invention relates to marine anti-fouling paints
gerf- ierally used as top-coat paints for [err] hulls. The growth of nmarine - ']H
or isme on the sub-marine parts of a ship's hull increases the frictional

resi stance of the 5 hull to passage through water, |eading to increased

fuel consunption and/or a reduction in the speed of the ship. Ma2|9187§15
grow hs accunul ate so rapidly that the renedy of clean- ing and repainting
as required is inpractical. In general the éxtent of fouling is limted by i.

applying to the hull a 10 top-coat inc ﬁgrgpggg %ptf-fouling agents. The

anti-fouling agents are biocides which om the surface of the

pai nt over a period i NGRY t .0 I . & rin Q8. 113 e -
hul I 's surface. The él‘rhifs?f oul |r{%dﬁlaiq%tl%%ﬁgooﬁ‘%/ﬁ\ﬁﬁe%r&%ﬁeq‘ég%éégrp(%{lintg% gfen
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concentrations, and with marine paints up to two years' useful life can be
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expected. The better. nti-f%gﬁln aints are thus effeg&;ve Ln_dealin \MJI1
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appl i cal i on N0y f Yo RUENGE SHioughCludk@rhr SUadat o riskaenais el
during serviCTe, 1ncreas-, Ing e roughness of the hull, so that the |
performance of CRasymPFioA anddior aaednedionodn e spgedy oft &e obip.

British patent spednkl gHowdhsl a20mud@tdese’ rapd dand thatClaeMreteld B clean-
based on a fil myform ng_copaql yner contalnLn% units of a L%%Qrga%%tln sara
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only when the concentration of biocide available at the paint
15 surface falls below the lethal concentrations, and with marine
' paints up to two years' useful 1life can be expected. The
better anti-fouling paints are thus effective in dealing
with gross infestation of hulls for considerable periods but
a top coat paint of a ship's sub-marine surface has irregular-
20 ities from its method of application and is furthermore sub-
ject to break-down and delamination during service, increas- .
ing the roughness of the hull, so that the performance of .
the ship falls off even when fouling is prevented.

Our British patent specification 1,457,590 describes and
25 claims a paint based on a film-forming copolymer containing
units of a triorganotin salt of an olefinically unsatur-
ated carboxylic acid. Upon contact with seawater it loses
triorganotin ions by ion exchange with seawater. This gen-
erates a water-soluble resin which essentially is a copolymer
30 salt formed as a result of the depletion in the copolymer
organotin content and exchange with metal ions present in
seawater. This gradual dissolution of the copolymer means
that a fresh anti-fouling paint surface is continuously
revealed, prolonging the time for which biocide release at
35 the paint surface is maintained above the lethal concentration.
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- 2 - The paint of British Patent" SpeC|f|cat|on 1,457,590 has the : @
renar kabl e property that rel atively noving seawater snoot hs the surface of

the aint, renoving excrescences conposed of the paint. Wen it is painted
on'a ship, the painted sub-marine 5 surfacezof the ship at |east preserves

its initial snoothness and nmay becone .snoother:during the ordi narg traffic
of ghe.ship, |eading Tkeippink f EritdisthRptenthSpegadinpngonslste? p29hthas
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acrylic poI yrrer intd stheetsainrcuading pegmmerwhl th mestpaircymstandies) elivs is
seavat er. é’éfxflecte rﬁ%; ‘%‘ﬁ'@p“thi‘é%gagomnmoﬂﬁrafﬁ %f:?é(c SUnQf-four-

nononer unlts (A om net ry ate an acCr ate unlts
10 to -45 per certlghPERNtEht @PWﬁGrreltréﬁi“gﬁ'n?B}noFmap?Nl%ﬁFg%ﬁ%t‘?‘?lt%aﬁ’ipﬂsme |
an ole- 25 finiami Igtmgatyum:abeddaar Ravyhtcwaard. béndeaﬂriméomnaﬁaxﬁyer&lﬂeum-

wei ght of units al k net hacr aeunts

carbons in the Mce&r g:l?pr ?"?Fy%bﬁeuﬁﬁF?st f" Floreang fmagr?l.?psf HQ‘H& fRtain-
pol ymer is prepdngl the benedits pdl ghenrsmoething of thetpairst nin neeey idean '
40 per cent .by weight of 30° nononer units éC), nononer. units (A) and (B)

and (C) forrisng at | &eshage. pew Eenndpgurer ainglyi thapgenesimmpkymers of

bal ance of the pRIr¢ Wimple aay-yla%nesuars-swﬁ Bé uSSEladEndWKHis of marine
oI efinically unsaturate g
paints whic are gradually planed awa.y as a ship moves through

seawater.

A marine paint according to the present invention comprises
‘90 a film-forming acrylic polymer and a metalliferous pigment which
is sparingly soluble in seawater. - The acrylic polymer comprises
20 to 70 per cent by weight of monomer units (A) selected from
methyl acfylate and ethyl acrylate units, 10 to 45 per cent by
weight of monomer units (B) of a triorganctin salt of an ole-

25 finically unsaturated carboxylic acid, and 20 to 50 per cent -
by weight of units (C) which are alkyl methacrylate'units hav-
ing 1 to 4 carbons in the alkyl group or styrene units, pro-

vided that if the aCrylic'polymer is prepared by emulsion poly-

merisation it contains no more than 40 per cent by weight of
 '30. monomer units (C), monomer units (A) and (B) and (C) forming

at least 80 per cent by weight of the polymer and the balance

of the polymer, if any, being units of at least one other

olefinically unsaturated comonomer.

‘The film-forming polymers used in the present invention

35 are slowly hydrolysed in seawater so that they are gradually
removed by motion through seawater. No inactive layer develops -

at the surfa.ce of the pa.i:nt and the paint at least maintains



fllmform ng pol yners used in the present ‘inuention 35 are sIovay
jfr ol ysed in seawater so that they are gradually renpved by notion througd
davat er . No i nactive |layer devel ops at the surface of the paint, and th ,>
pai-nt at |east maintains - 3 - its inrtBak snoot hness in.the nmanner

shown i n Fi sl 1and shothnliel! 31! ﬁagnépeeh&ﬁaihom%gég $O%ndhe

[err] ‘al kyl nethacrylate units are erred nonone i

parti cul ar | Yot r#ﬁéﬁﬁa@P§P&FeSBﬁPﬂ§i°a?h@nole453o5?9nlcaIIy unsaturategr
conononmne f n be_.an_.ac noner, .for e a
acryiate, anyl adbn Sios RUETL Betbelralage: ypite 47a, brefetied ononer

ﬁnethacrylatmpiamiy[bnlparhecuﬂawiyhaetyymnméthaerybate.wnims nofteTeyl e or
exanpl e i nyly, 3% h3§e H&mka%apwﬂaﬁs ?i" nyp QULYT adgn ﬂé W ﬁ{}lﬁicde or
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prefera?ba %iﬁgi Bg?idiée'?sihevgog§%§+ §I%ﬂgéﬁtﬁig”ﬁ6héﬁeftﬁﬂi¥g‘édH“ d ..

units e pal nt. when using a_ .
copol yner c8fFELABndnFreRsad; WakeRoRerCtivity, RArticulamly hen tire nody- -
i nvention rﬁeﬁaéﬁﬁthiﬁﬁldarelitﬁ’réﬁﬁ%ifh p'wp@btfbﬁira WSdrforid Ui (C),

o The uee which  Ephd fa TaRIBHE 1o Plon [H Y ez, qRT @RS on
Pat ent Specthecnolymet dan , éentaidwp ntmo?ﬁarpg_mi__ﬁ By a’eaghtefcsfr aiallpi% .
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or [err]. nﬁerglbﬁ%e W%%F%c%d‘? ote e pem m%rw%nﬁ 5 ﬂe're;ﬂﬁramty are
preferably ghgesagentiof Teesp!of RidFy TRy, hfetddryine dm, wardd@mpﬂcm n,

nnits.. Care must be taken to avoid gelation of the paint when
using a copolymer containing free acid monomer units.

20 i_ '~ The paint of’ the invention releases biocidal .triorganotin
ions by hydrolysis from the. polymer and is smoothed by passage
,through seawater, but is more economical in the use of trior-
ganotin than, for example,_paints_aocording ‘to British Patent -
.'Specification-1,457;590.- Thefmonomer units (B) are preferably
" 35 of the formulalnssnOOCCR' = CHR" where each R is an alkyl radi-.
cal containing 2 to 8ﬂoarbon_atoms or an aryl or aralkyl radi-
cal, R* is H or'CH3 and R" is H or -COOSnR;. The groups R
attached to the tin atom can- be different but are preferably
_ "the same, for example Rssn can be tributyl tin, tripropyl tin,
- 30 tribenzyl tin, triphenyl t1n, tritolyl tin or trihexyl tin.
' ‘The carboxylate group ' -0OCCR' = CHR" is preferably acrylate,
‘methacrylate or maleate; . - '

) The film—forming'polymer'can be‘prepared'by addition poly-
_ merisation of the appropriate monomers. in the appropriate pro-
'335' portions at polymerisation conditions us1ng a free radical cata-:
'1yst such as benzoyl peroxide or azobisisobutyronitrile_1n an
organic solvent such as xyiene, toluene; butyl acetate,_n-



¥ . : .
30 tribenzyl tin, triphenyl tin, ‘tritolyl tin or trihexyl tin. The (EE
carQ/xyIate group -OOCCR = CHR' is preferably acrylate, nethacrylate or

ned €ate. The filmforming pol ymer can be prepared by addition poly- .

nmeri sation of the appropriate nononers in the4appropr|ate pro- 35 portions

at polymerisation conditions using a free radrrcal cata- |yst such as
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hi gher and | ower ul ar wel g yners, can ernatively t
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seawat er - different composition, or of higher and lower molecular

weight polymers, can be used.

_ Altérnatively the paint'éan be an aqueous emulsion paint
'_20 based on a film-forming acrylic polymer prepared by emulsion
polymerisation. In this case the monomers are preferably chosen
so that the polymer has a glass transition temperature of 5-
25°C. Emulsion copolymers include no more than 40 2_3 cent
by weight of monomer units (C) '

.25 The metalliferous pigment sparingly soluble in seawater
is exemplified by cuprous thiocyanate, cuprous oxide, zinc
oxide, cupric acetate meta-arsenate, zinc chromate, zinc di-
methyl dithiocarbamate and zinc diethyl dithiocarbamate. The
_paint preférably includes at least one metalliferous pigment

30 selected from zinc oxide, cuprous oxide and cuprous thiocyanate

'and pigments whose seawater solubility is similar to theirs;
These pigments héve a seawater solubility such that the pig-
'ment particles do not survive at the paint surface. The pig-

_ ment has the effect of indﬁcing the overall smoothing which

35 the relativeiy-moVing seawater exerts on the paint film, mini-

' mising localised erosion and preferentially removing excresc-
ences formed during the application of the paint. Mixtures of
sparingly soluble pigmenfs cgn be used, for example zinc oxide



is exenplified by cuprous thiocyanate, cuprous" oxi de, zinc oxide, cupric
acetate neta-arsenate, zinc chromate, zinc di- nmethyl dithiocarbamate and -
zinc diethyl dithiocarbamate.. The paint preferably includes at |east one
metal | iferous pignment 30 selected fromzinc oxide, cuprous.oxide and
cuprous thiocyanate and pi gnents whosé Seawater solubility is simlar to'-
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be 15 used at up to 40 per cent t ot al nt com ponent
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pi grrent com@n@nhtqﬁmhs PNty i t'll‘healhifgtgmeritnsoluble pigment has the
effect of retarding the dissolution of- the paint.

" .The propoqtion of pigment_to polymer is generally such as_ 
_to give a pigment volume concentration of at least 25 per cent,
20 preferably at least 35 per cent, in the dry paint film._ The
upper limit of pigment concentratlon is the critical pigment
volume concentration. Paints of pigment volume concentration
about 50 per cent, for example, have been found very effective
for smoothing in seawater and préventing fouling. .

25 Paints according to the'invéntion'may include a plasti-
ciser although this is'pot usually necessary. Examples of
- plasticisers are tritolyi'phosphate, diisooctyl phthalate, tri-
butyl phosphate, butyl benzyl phthala;é; dibﬁtyl tartrate,
'Lutonal A25' polyethe:-and_hydrophobic'organ;c plasticisers

‘30 which retard the rate of dissolution of the paint, such as
chlorinated diphenyl, for example Aroclor'1254 sold by Monsantd
Ltd., chlorinated paraffin wax, for ekﬁmple.CereclOr 48 and
Cereclor, 70 soid by I.C.I. Ltd., diphenyl ether, dichloro-

: diphenyl-trichloroethane or low-molecular weight polybutenes

35 such as Hyvis 05 sold by B.P. Ltd., (LUTONAL, AROCLOR, CERE-
CLOR and HYVIS are Registered Trade Marks).
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volune concentratlon Pai nts. of "pi gment vol une concentration about 50 per
cent, for exanple have been found very effective for snmoothing in seawater.
ar{d reventlng foul i ng. 25 Pai nts according to the invention may
include a plasti- ciser although this is not usually necessary. Exanples
of plasticisers-are tritolyl phosphate~™ &llsooctyl .phthal ate, tri- butyl
phogphate, butyl berasty pit heieatnis tadildfletioulsapigaents’ spapingl A2s8d61uble in.
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corrpounds such ‘as cupr I"'OCyanate, cupri Senat e an
cuprous oxi de, mam%mmm@@ o8 shssgéntient ofit theepapint p as for exmt
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conpared to a conventiqnal paint rel easing |ocbge at the sane r this
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for -ex- anpl e vingludes fzine oxidieng pol ymer contains a high proportion 10
of nethyl or ethyl acrylate and the sparingly sol uble pignment includes zinc
oxi de. The pai nt isT@en@maMWyisngeﬁéeeﬂiyeaaneffeqtiwg pat bfowl ing paantwith-

added bi oci de kygy %%éxeﬁo'ﬁti%fi aanpaddsd BafctORelA ok addd WRIARIe ettect-

seaweed and barnacles ' es of other biocid ectlve as
antifouling agéﬁﬁtﬁﬁaﬂésﬁlSFHFGGQrB&ﬁaPErE%F19§t|vE%a@E%#P cRﬁ#QﬁuP1°°1des

et hyl ene biyg dleftﬂac&qareba@taﬁtamoaiﬁhlgl\hdeﬁ’eéhazi-etmnmimwaﬁé:u@)d&-ﬂwﬁﬁres, |
Lhiazol e, SUbStLll 81 33kBLa 8kRPEEnBDLACHL 2R Yol BHRHENAL o8k N P ditleihyr
. th10carbamy1 thio)-5-nitro thiazole, substituted isothiazolones
particularly halogenated N-substituted isothiazolones, tetra-
‘methyl thiuram disulphide, dichlorod1pheny1trichloroethane
20 (which also acts as a hydrophobic organic retarder), as well
as t:iorganotin salts and oxides such as tripheny}tin-fluoride,
tributyl tin fluoride, tributyl tin dibromosuccinate, tripheny-

1tin chloride, triphenyltin hydroxide and tributyltin oxide.

The invention is illustrated by the following Examples:-

Example 1 _
25 Methyl methacrylate (78g), methyl acrylate (39g) and tri-
- butyltin methacrylate (783) were dissolved in xylene (222g).
Azobisisobutyronitrile (=AIBN) (5g) was added and the solution
) ~ was heated to 80°C. - The polymerisation reaction was conducted
(with stirring)' at this temperature. There was a mild exo-
30 therm in the first 20 minutes of the reaction. The course of
the pblymerisation was followed by monitoring the change in
. the refractive index. No fu;ther’significant change was ob-
served after 4 hours and the solution was then heated to 100°C
for a peribd of 30 minutes to destroy any residﬁal activity of
35 AIBN. The product was a 39.2 per cent by volume solids solu-
| tion of a 40:20:40 by weight copolymer of methyl methacrylate: -
methyl acrylate:tributyltin methacrylate; '163g of this copoly?



met.hyl thiuram di sul phide, dichlorodiphenyltrichloroethane 20 (which also
acts as a hydrophobic organic retarder), as well as triorganotin salts and -
.oxi des such as triphenyltin fluoride, tributyl tin fluoride, tributyl tin“ g
di bronosucci nate, tripheny- Itin chloride, triphenyltin hydroxide and .
tributyltin oxide. The invention is 7I+ustrated by the foll owi ng Exanpl es: -

Exanple 1 2per so1ulkbhYwaSChiReq YWt égég%lné“’o@de a“ﬂé’"%%uﬁ%% and
tri- butyltin neth crélate g). were_ di sso n xyl ene
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of the reacﬁaggssnl‘hgsc u %iﬁg%?fg 'g%’r%e%%ré%&'i on was foll owed by
monitoring the change in the refractive index. No further significant

change was ob- served after 4 hour EXampYe&2 sol uti on was then heated to
1000C for a period of 30 mnutes to

stro ny residual activity of 35 .
Al BN. 5The produtfé&-XyLene véaieqe%ﬁff sihﬂ 4y methyd) Jethpsryiets
40: 2|0 40 bywwellghtedapbttyrm?glaﬁemh)dcrﬂ%dw; yil48ige ofral 150 per cent by
acrylate:tr t C 0
sol ﬁt i on vvaéégirl# dé(a}‘?ﬁ{%ggélelﬁ%ﬁ)&éﬁfﬁ%f%ﬂ“r&(}%ﬁg&% 31%8 i 0%55 :
col | oi dal sAIB¥aand. ﬂgemiwsmm ovas Wided o tthelhadnkylgneyloyes Lobpusduce

a paint of r t e | I rpade
Exgrrpl e o Sf)o \éncod@@epﬁ 363971 ¢§TE' '%:e%gyat g(;bltfhcl)ﬂ@éﬁro‘r‘itlﬁi% -Bfa‘i cV?BQrmer

et hatfyl atRAVERE rﬁ%cﬁ%‘? H”%Wgh?re’{arﬁ/’} &% poncmers, a5 &h 5’6 é:é‘?‘mBéﬁt lhy -
wei ght sol wi®ne afower o Yeduarardizshty. atleru.mgwfenaisndobﬁgyﬁbBNsamd-t he

m xt ure was e VA, Ve our, pgr. cent -
by vol une s f&? v9|a,§ gnfiﬁeedcopo S é %J& qgl\#érfg 6t hggga%g&&g ﬁ%gflét’l g

MONONEr S asAemibfcﬁdmﬁﬂai Jsidlﬁtcaa. o6 besitondite, waidgAt. 58 !.l?-busgncil this
copol yner sg} Usrddutie R pdine bVp _rv £89 3@@0& @%te_g 5g cuprous oxide, 29

- Examlles '3-;4

15 _ Using the procedure of Exa.mple 1 copolymer solutions were'
produced from the following monomers:

_ Example No. Methyl o Methy,_l_ Tributyltin

methacrylate acrylate methacrylate
3 78g (40 wt.%) 78g (40 wt.%) 39g (20 wt.%)
4 78 (40 wt.X)  97.5g (50 wt.%) 19.5g (10 wt.%)
20 Paints of P.V.C. 35- per cent were- prepared- from each of

the's'e_ copolymer solutions hsing the same pigment and other
ingredients as in Example 1. '

Exam gle 5

68g methyl methacrylate, 34g methyl acrylate ‘and’ 68g tri-
butyltln methacrylate were. copolymerlsed in 300g xylene at
25 = 80°C for three hours using S5g AIBN catalyst and 25g° dodecyl
: mercaptan chain transfer agent to produce a 37.7 per cent by
volume solution of a ‘copolymer having the same monomer weight
ratio as that of 'Example 1 but with a lower molecular weight.
164.5g of this copolymer solution was mixed w1th 132g zinc
. 30 ‘oxide, 2g_Aerosil colloidal silica, 3.5g bentonite, 1.3g n-
butanol and 3g xylene to produce a paint of P.V.C. 35 per cent.



Aé?osil~cohloidal silica, 3.5¢g bentonite, and 1.5g n-butanol to produce a
paint of P.V.C. 36.5 per cent. Exanples 3-4 15 Usi ng the procedure
ofy Exanple 1 copol yner sol utions were produced from:the follow ng nononers:
Exanpl e- No. Methyl - . Methyl Tributyltin nmethacryl ate
acrylate ' : nmet hacryl ate 3 -®g (40 wt. % 789 (40 wm.9%
399.,(20 wt.% . 4 7 o 7 %W 4 : 9.
20 w Pai nts of Eh?/ %Oéé@%%geri@gefn%m%er}%gig aa'r eg Q} ri gmi.gégﬂig%i)?#élgf
copol ymer sol uti $R& Seaviytenccamke digfkad imhdber peparagrsqrefeEihed; in
tE.-Xarrplbet li t Exambﬁisiéﬁgpmwlsmimaﬁﬁneg,w gmghw&tlacrekafegeedtﬁggc
ri- butyltin negbacr Le we opoj yyerised. in 3 xyl ene_ a .
for three hours té%ﬁg%g'}%’ékfi? al yit j%ﬁ?d%d‘“&o&eg?gmﬁé%aﬁfa#cgﬁi s
transfer agens tcopteduim radinl/ staripsniwith thleupeistsunnderotest copbhgner
havi ng the sane EL L ¥ R d (g : v
nol ecul ar wei ght%&.%gﬁ %‘?fsf%:doq’f%neg}%g‘o 5&%%%?"%3555% %ﬁa%éé&%
zinc 30 oxi dedepesikrastiln 9f Jithmignons, dry thigkRessit eThe, d4sH-1is
but anol and 3g xjmerséd I fiing RRavater Bnd BotdtefchtC&Nperiphersl -
jnts in relatively nov- ing seawater can be

The snoot hi ng perfor man f

tested in the api%?%§ﬁ§€§§£é?ﬁﬁéh i.n British Patent Specification 1,457,590
with reference to Figi di.SG nhawl ' o, |

5 conted inifad al o AN Ght e palailiIReTuNBTLER M EALE
applied by a st #WRH di skie Ayanage dhigkaessdofotheppaintatiinninfeagh stripe
mcroens dry thi e sfeastitediverore aidEeaitdr 2 brow RecESaVBOEAt oM i0tséL£d

at a peripheral speed of 33 knots. 10 . During this test the paint _
filnms under test” %% pl aned away. The average thickness of the paint film
in each stripe . The surface of the paint film in each stere should be

" 15 eéxamined during the test tonote whether it is smooth and firm.
| Paint films according to the invention which at least retain
‘their initial smoothness must be distinguished from paint films -
which are removed over atﬂleast a portion of the stripe by flak-
. 'ing or localised erosion causing roughéning.or by separation
20 from the disc. ' : '

The above test can be used to give an absolute rate of
planing of the paint film, but the temperature, composition
and flow rate of the seawater'can,affect the result. The
test is preferably used as a comparison in which one of the

25 stripes painted on the disc is an antifouling paint known to
have the desired rate of dissolution in relatively moving
seawater. '

A disc was prepared having stripes each of the paints
of Examples 1 to 5 and _Stfipes of a commercially successful
30 sélf-polishing paint X haﬁing a dissolution rate in service
(for example on a tanker trading between the Middle East and
Northern Europe) of 8 microns per month. The rates of disso-
lution of the paints under test were compared to the rate of
diésolution of paint X and the results obtained are shown in
35 Table 1. '

-



was, neasured before and after 2 or 4 weeks' rotation in sea- water. The ¥

surface of the paint filmin each stripe should be 15 examined during the-
test tonote whether it is smooth and firm Paint filns according to the §
invention which at least retain their initial snoothness nust be - ' :
di sti ngui shed fron1pa|nt films. which are renoved over at |east.a portion of -
the stripe by flak- ing or localised erosion causing roughening or by .

- separation 20 fromthe disc. The abow@bIéﬁI can be used to give an x&{
absolute rate of planing of the paint—Tr1m but the tenperature,

conposi tion anBaihbwofaErampletMe. seavat er @utigidfeadidsvdutdonl ratéhe test_
is preferably used as a conparison in which o dfhathef2painttr Xpes pai nt ed
"on the . disc is an antifouling paint known to have the desired rate of
di'ssolution in relatively moving seawater. A di g g4ag Prepared haV|ng
stripes each of the. pﬁ#nts of Exanples 1 to 5 -and stripes of a
comercially successf self_pollshlng pai nt¥- O+ ing a dissolution

rate in service (for eXanple on a tanker tradi n@.3atsaeen the M ddl e East

and Northern Europe) of 8 microns per nonth. Th% @t s of disso- lution of
the paints under test were conpared to the rate OP dlssolutlon of paint X
and thedresults obt ai ned -are shown in 35 Table1L95 1. 9 - Table 1 Paint

of Exanple No. . o Rati-o of di:ssolution rate to that of paint X 1 . _

0.63:1 2 ' '0.90:1 3 . 0.34:1-

4 All the pa@nl:dnfler test dissolwed smoothly rather

1.95:1 Al tQﬁaRakE£§1HEd?£ Leéayd&ﬁ§8ﬁV&Quf&‘%ﬁé%éhéé“%ﬁ% roughness =
of the paint. Most of the paints dlssolved somewhat more =

10 = .slowly than paint X did, indicating that they had a rate
of dissolution compatible with both economic use of paint
and release of sufficient biocide, The paint of Example

5 dissolved somewhat faster than would be desired in
_ commercial practice but could be retarded by'the addition
15 of a minor amount of an organic hydrophobic retarder.



than flaking in a way which weuld"increase the roughness of the paint.

Most of- the paints di ssol ved somewhat nore 10 slowy than—patnt—X did,
|ﬁﬁkﬁat|ng that they had a rate of dissolution conpati bl nu#m
edc

econom c use of paint and rel ease of sufficient biocide. m’um
|

of - Exanpl e 5 di ssol ved somewhat ‘faster than woul d be desiF
praécticce but' coul d be retarded by the additipg 15 of a minor amount of an
org&ﬁ?c hydr.ophobi ¢ ‘ret ar der. - 10 - CLA . A marine paint
:conprising a filmformng acryllc polyner metal | i ferous pignent which

is-sparingly sol- ublejin e ch e. acr S .
20 to 70 per cent by V\él gh ’8?‘??15?10%}” x%’]ﬁl%layecft glgp;}lr‘%ngggnégﬁyﬁg

acrylate and ethypoaamyraaeduaumstalnzteraus;nagmnnn whiokeiighispefringhynenl -
uni-ts (B) of a trhsﬁearmtgeaaakéroflmvmc%lm&aiéﬁgﬁ]i@swwe%dcsﬁméxy go -

acid, and 20 to 50 per cent unjts Ich a
met hacryl ate unit $2h&0; R§r1¢ _$£L4b¥é??&ﬁPEHQﬁanq?&Qﬁa%ﬂqaﬁ (éﬁoﬁﬁXSthgyféﬂ@
units, 10 provisdesethgl aéryhstacaydletuyﬂ)u&rymaanuﬂiwmedIMytennBsggg cent

o VoL e oo kP B JOAGud 0 A e F), 'y B a5ilibedh BRITTEY gp
by wei ght of. the pbﬁihnicahhvt¢ns&ﬁ#r4tﬂﬁx$&ﬁbQHwi#ﬁﬂ%ﬂhﬁ' anda P melﬁg per -
units of at .|east.gpe S%h&%léﬁ_’t &fQIdﬂéJadhd)V wHITH Wl %‘ik?‘i”ﬁl@@.ﬁﬁ&ryiatf units

Marine paint accordrm oclagml.in nononer _units (A
methyl -acrylate uh?Y% g3l t%mﬁ|9&?ﬁﬁﬂrﬁt9ﬂ§uiqmﬁﬂf R kILaBFPYP; RTWAtEReRReunits,
nonomer uni tsi10A) ppoeidéd thiylificthd alcrylid poldther is phepabled b? pAuDsion

according to any ] e L unit C e |
met hacryl at e un|t§$1g$§r££.€13é)llrébégéégghﬁgbugg' Eﬁag Qb é?ﬁ%é bgg&%¥éht
whi ch t he nononerofinmenoniay) -enits r(Guithea mntmelra@nyltaté&)m (B) and {6V ferm-

palnt accordlng tﬂné“ﬂtoieéééuﬂﬁsé@g‘héﬁﬂ by weight of the polymer and the ba-
. : lance of the polymer if any being units of at least one other
15 olefinically unsaturated_comonomer. :

2. Marine paint according to claim 1 in which the
monomer un1ts (A) are all methyl acrylate units.

3. Marine paint according to claim 1 in which the
monomer units (A) are all ethyl acrylate units.

20 4, Marine paint’ accordlng to any of claims 1 to 3 in
Whlch the monomer units (C) are methyl methacrylate units.

, 5. Marine paint according to any of claims 1 to 4 in
which the monomer units (B) are tributyltin methacrylate units;

_ 6. Marine paint according to any of claims 1 to 5 in
25 which the métalliferous pigment comprises cuprous oxide.

- 7. Marine paint according to any of claims 1 to 5 in
which the metalliferous pigment comprises a mixture of zinc.
oxide with cuprous oxide, cuprous thiocyanate or zinc
dimethyl .dithiocarbamate.



25 whi ch tThe metatti f er ous plgnent conpri ses cuprous OX|de 7. Marine

' " any of clains 1 to 5 in"which the netalliferous pignent-
,]llﬂnl[uu of zinc oxide with cuprous oxide, cuprous thlocyanate\/

'or zi nft di n¥t hyl dithiocarbanate. - 11 -- 8. Marine .paint according to
any of claims 1 to 7 in which the proportion of pignent to polynmer is such
~as to give a pignent volume concentration of at |east 35 per cent in the,
~dry paint film 5 9. Nhrlne|xnrﬁ atcordlng to any of clains 1 tsjs
‘in which the pol yner |ncludes - to 20 .per cent b ht of nalelc L
anhydride units. 1®: %RﬁR#) y°5f pdm®s 11teo 7gipn -

whi ch t he polwmhlméuphespmimmnmgmu ﬁwpomygieu' d& $@ch aactyl am de '

gr methacty! agige 4l gnerd o lifd N RAIU- G ddel GeA0Y 95 6L 1B

8 in which the poly €S up per ce y wWei g |d
or methacryli#nathel QWNtEﬁlnmzfihmwlne pai nt according to any of clains 1
to 11°in-15 whi ch the acrylic polyner is prepared using a free radical

catal yst in an organi ¢, so]vent 3. ne pai nt accor in cIa|n11
' substanti_glly as scclf%{i‘ ’a‘rﬁ} jl“&ré‘é’m g’ 1t

I -which the polymer includes up to 20 per cent by weight of

maleic anhydride units._.

_ 10. Marine paint according to any of claims 1 to 8 in
which the polymer includes up to 20 per cent by weight of
10 acrylamide or methacrylamide units.

11. Marine paint according to any of claims 1 to 8 in
which the polymer includes up to 5 per cent by weight of
acrylic acid or methacrylic acid. units. _

12. Marine paint'accerding'to auy of claims 1 to 11 in
15 which the acrylic polymer is prepared using a free .radical
' catalyst in an organic solvent.

13. Marine paint accOrding-to claim 1 substantially
as described'in any of the foregoing Examples.

o



